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Abstract 
The common proprioceptive sense consist sight, sound, touch, taste and smell. This aim of paper is to study about the 
electroencephalography (EEG) on normal children. Two characteristics of the signals involve the alpha wave value and power spectrum 
through algorithms in Matlab. The subject was given five sessions consists of vestibular, audio, visual, touch, and taste. For taste 
stimulation consists of sweet, sour and salt. At the end, the sensory response was recorded through the electroencephalography (EEG) and 
the range of wave was determined. The power spectrum also indicates which was the highest power of signal of each subjects. As a 
conclusion, 8 13 Hz is the range of Alpha wave for 7-8 years children during wake and active for each tasks. 
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1. Introduction 
know (cognitive) and 2) the process of the move that is acquired by the ability. The process of cognitive of an organism is 
included how it adapts the environment and the adaptation to the environment (behavior). Human adapts the environment 
and build its world by two process; assimilation and accommodation. The process of assimilation is the process of using or 
transforming to environment so that it can be placed in pre-existing cognitive structures. While the process of 
accommodation is the process of changing the cognitive structure in order to accept something from the environment. The 
intelligence). The sensory of a newborn starts with the visual, taste, smell and heard develop and further with sensorymotor 
such as gross motor and fine motor action; that is show an infant starts to know and adapts his new world. Then the next 
 
 
 
Sensory integration is the organization of sensation for use. The greatest sensorimotor organization occurs during an 
adaptive response to sensation [1]. This is a response in which the person deals with his body in and the environment in a 
creative or useful way. The spinal cord, brain stem, cerebellum and cerebral hemispheres use sensory input from the 
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receptors to produce the awareness, perception and knowledge, and to produce body postures, movements and the planning 
and coordination of movements, emptions, thoughts, memories and learning. 
Electroencephalography is tested on human body especially brain activity. In medicine, it is an imaging technique and 
record the brain activity (different person has their own pattern of brain activity). The metal electrodes and conductive 
media are put on human scalps and then analyze the brain activity through imaging techniques [2]. In this research, EEG is 
used to read the pattern of brain activity in normal children through five sensory stimulations. 
The purpose of this study is to determine the pattern of EEG through five stimulations task given to the normal 
children. The characteristics of the signal were examined through Matlab coding. 
2. Method 
2.1 Experiment Lab Sheet 
The task involves five sensory such as vestibular, audio, tactile or touch, visual and taste.  Every task was designed with 
uniqueness activity that is suitable for the children with age of 7  8 years old. For taste stimulation consist of the five sense 
that are sweet, sour, and salt. 
2.2 Data Acquisition 
The EEG was recorded using 10-20 International position of electrode. The data were recorded through 5 subjects with 
2 boys and 3 girls using the five stimulations. The data was sampled in 500 Hz for each subjects. Most recording time elapse 
on 1 to 2 minutes. On each session, the subject was asked to close the eyes to avoid the artifact except for the visual 
stimulation. The EEG was recorded using Nihon Koden 9100  that is standard machine use in hospitals.  
re C4,C3, Cz, O1 and O2. Each stimulation is 
correspond to the suggested of electrodes position as shown in Table 1. 
Table 1:SUGGESTED ELECTRODES POSITIONING 
Sensory Electrodes Location Electrode 
Channel 
Touch Parietal lobe C3,C4,Cz 
Taste Parietal lobe C3,C4,Cz 
Vision  Occipitical lobe O1,O2 
Vestibular Parietal lobe C3,C4,Cz 
Audio Parietal lobe C3,C4,Cz 
 
2.3 Analysis Data 
 
The EEG signal that was recorded by the machine is called as raw data. This raw data should be remove the DC offset 
and filtered through 5 level. The low pass filter and high pass filter were designed through the Mathlab coding  to reduce the 
noise that was existed in the signal.  
The signal was decomposed to the alpha wave and the Fast Fourier Transform (FFT) was applied into the signal 
through the algorithms [3]. The algorithms is designed into 2 or 3 files for each sensory stimulations. There were 14 files for 
each subjects  of brain activity that has to be compared. 
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Fig. 1. Method of EEG data interpreting 
3. Result and Discussion 
This study was a preliminary study for 5 normal childrens to determine the brain activity of five sensory responses that are 
vestibular, audio, touch,taste and visual. Each stimulation was recorded into 1 or 2 minutes and been saved in m files. Fig. 2 
was one of  EEG signals that has been computed and process by the algorithms in Matlab coder. 
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Fig. 2. EEG signal processing process 
3.1 Analysis of Mean Alpha Wave and Power Spectrum Selection 
 
In this section, the data of alpha wave value is gathered and the average of this brain signal is calculated as shown in 
Table 2. 
 
         Table 2. Mean of Alpha Wave 
 
Subject Stimulation Alpha wave(Hz) 
1 Vestibular 11.539 
Audio  10.15 
Visual  9.949 
Touch  12.087 
Taste sweet 8.578 
sour 12.63 
salt 8.99 
2 Vestibular 9.033 
 Audio  9.399 
 Visual  10.314 
 Touch  10.99 
 Taste sweet 10.38 
  sour 10.74 
  salt 9.399 
3 Vestibular 8.464 
 Audio  8.99 
 Visual  10.01 
 Touch  10.498 
 Taste sweet 9.685 
  sour 8.909 
  salt 10.899 
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4 Vestibular 11.23 
 Audio  13.06 
 Visual  8.972 
 Touch  10.01 
 Taste sweet 9.216 
  sour 9.033 
  salt 11.72 
5 Vestibular 10.74 
 Audio  8.85 
 Visual  11.66 
 Touch  8.911 
 Taste sweet - 
  sour - 
  salt - 
 
3.2 Output of Power Spectrum 
The selection of power spectrum on Table 3 was based on the highest value of the compute data. Then the selection of 
the most highest value of power spectrum is made and compare for each subjects as shown in Table IV. The audio 
stimulation were the highest for Subject 1 and Subject 2. While the Taste Stimulation such salt and sweet fot Subject 3 and 
Subject 4. The Visual Stimulation is the highest sense to the Subject 5.However the data for the Subject 5 on Taste 
Stimulation was rejected by the subject. 
The most impedance of the research was to overcome the noise in the signal. The disturbance of the surrounding was 
effect by the facilities of the subject location. Thus the amplitude of the raw of EEG signal was high. The filtering 
techniques were used to reduce the noise of the signal. 
               Table 3.  Power Spectrum Value 
Subject Stimulation Power Spectrum(W) 
1 Vestibular 1.0417 
Audio  22.94 
Visual  9.949 
Touch  1.13 
Taste sweet 7.036 
sour 13.8 
salt 9.818 
2 Vestibular 0.5969 
 Audio  28.16 
 Visual  3.146 
 Touch  0.743 
 Taste sweet 16.81 
  sour 4.57 
  salt 7.43 
3 Vestibular 5.204 
 Audio  5.041 
 Visual  5.322 
 Touch  14.31 
 Taste sweet 1.128 
  sour 4.282 
  salt 23.93 
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4 Vestibular 0.2085 
 Audio  0.867 
 Visual  0.805 
 Touch  0.7312 
 Taste sweet 8.935 
  sour 5.079 
  salt 2.753 
5 Vestibular 6.559 
 Audio  3.206 
 Visual  14.76 
 Touch  0.9816 
 Taste sweet - 
  sour - 
  salt - 
 
           Table 4. Priority Of Sensory Response Selection 
Subject Highest Sensory 
Response 
1 Audio 
2 Audio 
3 Taste - Salt 
4 Taste-Sweet 
5 Visual 
 
4. Conclusion 
This study is a pilot study and a part of research on sensory responses indicator . This research study is to determine the 
range of alpha wave and the highest values of power spectrum to the five subjects based on EEG interpretation. The alpha 
wave is range between 8 to 13 Hz [4].As for future research, the wavelet transformation will be used to eliminate the noise 
of signal and then the interpretation data will be extended to the highest computation level as to indicates the strongest 
stimulation in an individual [6]. 
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